The future impacts of non-targeted effects.
Ionizing radiation was traditionally thought to exert its detrimental effects through interaction with sensitive cellular targets, nuclear DNA being of most importance. This theory has since merged with a more recently described radiation response called non-targeted effects (NTE). This review will briefly look at the various types of NTE and the potential implications they may have for radiobiology research and its applications. The most well-known NTE are genomic instability (GI) and bystander effects (BE). Other NTE include abscopal effects, which are similar to bystander effects but are generally based in a clinical environment with immune involvement as the defining feature. Currently, our understanding of NTE is limited to certain signaling pathways/molecules, and as yet there is no theory that describes or can accurately predict the occurrence or outcome of these NTE. There are numerous groups investigating these processes in vitro and in vivo, and thus steady progress is being made. Developing a deeper understanding of NTE has potential impacts for therapy and diagnosis, safer occupational exposures, space flight and our general understanding of radiation biology.